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Abstract of JP1 0095991 

PROBLEM TO BE SOLVED: To obtain a lubricant useful for a magnetic recording medium, capable of 
controlling damages such as environmental destruction and causing sliding between two solids, which 
are brought into contact with each other, at low friction and at low wear, containing a specific fluorine- 
containing polyether block, by introducing a specific group to the end of the block. SOLUTION: This 
lubricant contains a fluorine-containing polyether of the formula -(CH2 CF2 CF2 0)1 - ((1) is >=1 or the 
formula -(CHFCF2 CF2 0)m- ((m) is (I)) and at least one ammonium base introduced to the end of 
polyether. Since the lubricant has a block containing H in the molecule as a repeating unit, the lubricant 
is soluble in a nonfluoride-based solvent such as ethyl acetate and can be added to or bonded to a 
magnetic layer without a fluorine solvent to bring about environmental destruction. Since the lubricant 
contains the ammonium base at the end, the lubricant is stably present on the surface of the magnetic 
layer and the surface of a protecting film and can cause sliding between two solids, which are brought 
into contact with each other, at low friction and at low wear. 
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(54) LUBRICANT AND MAGNETIC RECORDING MEDIUM USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lubricant useful for a magnetic recording medium, 
capable of controlling damages such as environmental destruction and causing sliding between 
two solids, which are brought into contact with each other, at low friction and at low wear, 
containing a specific fluorine-containing polyether block, by introducing a specific group to the 
end of the block. 

SOLUTION: This lubricant contains a fluorine-containing polyether of the formula - 
(CH2CF2CF20)1- ((1) is >1 or the formula -(CHFCF2CF20)m- ((m) is (0) and at least one 
ammonium base introduced to the end of polyether. Since the lubricant has a block containing H 
in the molecule as a repeating unit, the lubricant is soluble in a nonfluoride-based solvent such 
as ethyl acetate and can be added to or bonded to a magnetic layer without a fluorine solvent 
to bring about environmental destruction. Since the lubricant contains the ammonium base at 
the end, the lubricant is stably present on the surface of the magnetic layer and the surface of 
a protecting film and can cause sliding between two solids, which are brought into contact with 
each other, at low friction and at low wear. 
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• * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following fluorine-containing polyether block, -(CH2CF2CF20) I — 
(CHFCF2CF20) Lubricant which is the lubricant containing m- (however, inside of a formula 
[ Either I or m is one or more, and it is 2 <=l+m<=200. ]), and is characterized by having an 
ammonium salt radical at at least one end. 

[Claim 2] Lubricant according to claim 1 which contains the further following fluorine-containing 
polyether block and -(CF2CF2CF20) n- (however, in formula n is one or more, and is 2 
<=l+m+n<=200.) as a fluorine-containing polyether block. 

[Claim 3] Lubricant according to claim 1 or 2 which turns into a non-fluorine system solvent 
from meltable fluorine-containing polyether. 

[Claim 4] Lubricant according to claim 1 chosen from the group which a non-fluorine system 
solvent becomes from a hexane, a heptane, an octane, a nonane, Deccan, an acetone, a methyl 
ethyl ketone, methyl isobutyl ketone, ethyl acetate, butyl acetate, a methanol, ethanol, propanol, 
a butanol, a cyclohexanone, a cyclohexane, benzene, toluene, a xylene, a phenol, diethylether, a 
jig lime, a TORIGU lime, a tetrahydrofuran, dimethylsulfoxide, dimethylformamide, and N-methyl 
pyrrolidone. 

[Claim 5] The magnetic-recording medium by which a magnetic layer is characterized by having 
lubricant according to claim 1 or 2 on the interior or front face in a nonmagnetic base material 
and the magnetic-recording medium which has a magnetic layer at least on one side of this base 
material. 

[Claim 6] The magnetic-recording medium according to claim 5 whose magnetic-recording 
medium is a ferromagnetic metal thin magnetic-recording medium and whose coating weight of 
lubricant is 0.5 - 20 mg/m2. 

[Claim 7] The magnetic-recording medium according to claim 6 which has carbon, oxidization 
silicon, a zirconium dioxide, or a chrome oxide protective coat on a ferromagnetic metal thin film. 

[Claim 8] The magnetic-recording medium according to claim 5 whose magnetic-recording 
medium is a spreading mold magnetic-recording medium and whose content of the lubricant in a 
magnetic layer is 10 - 100 mg/m2. 



[Translation done.] 
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dasages caused by the use of thii translation. 
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1. This document has been translated by computer. So the translation may not reflect the original" 
precisely. 

2. **** shows the word which can not be translated. 
31n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the magnetic-recording 
lubricant slid on between 2 solid-states which contact by low friction 
lubricant as lubricant irrespective of a high speed, a low speed, a hea\ 



if the 
ind this 
load, and a low load. 



{Description of the Prior Art] Between 2 solid-states which contact is slid by low friction and 
low wear, and hard-izing on the front face of a solid-state and development of lubricant are 
performed for the purpose which extends the duration of service of a device and equipment In 
the field of OA equipment, the demand of a size down is strong to profit, and the precise device 
is adopted as it by the sliding part every year. It is necessary to reduce friction at the time of 
termination or sliding, and wear, and to reduce [ by the future device which slides continuously / 
precision components / under a broad environment or intermittent^ ] loads, such as a motor, at 
the time of sliding initiation, more than the former. 

[0003] By the protection lubrication system, the surface layer which cannot be firmly worn out 
easily is prepared in a sliding part and a semisolid or a fluid lubrication agent of the shape of 
grease or oil etc. is used as lubricant until now. However, the lubricant to which smoothing of a 
contact part progressed and which is slid on between 2 solid-states which still contact 
irrespective of a high speed, a low speed, a heavy load, and a low load in a precision mechanical 
equipment by low friction low wear was not able to avoid the problem on which frictional force 
increases rapidly accidentally at the time of ************. poor starting, and sliding. 
[0004] For example, ferromagnetic metals or those alloys are set to the magnetic-recording 
medium of the ferromagnetic metal thin film mold put and built on a nonmagnetic base material 
by vacuum deposition etc. While it is [ that it is easy to attain a raise in coercive force and thin- 
fitm-izing of a magnetic layer ] excellent in a high density recording characteristic compared with 
the magnetic-recording medium of a spreading mold, it does not use tough binder resin. 
Moreover, since the surface smooth nature of a ferromagnetic metal thin film layer or a 
protective cost layer is good. Coefficient of friction with the magnetic head becomes large, it is 
easy to receive wear and damage, and there is a difficulty of being inferior to endurance or 
performance traverse. 

[0005] Making various kinds of lubricant such as perphloro polyether system lubricant fluoride 
carboxylic-acid system lubricant and partial fluoride carboxylic-acid system lubricant exist on a 
ferromagnetic metal thin film layer, and improving endurance and performance traverse there in 
official reports, such as JP.62-2381 18A JP.1-308242A JP.2-210615A and JP.7-65352A is 
proposed Moreover, also in the magnetic-recording medium of the spreading mold which 
combined magnetic powder by joint resin, the densification of record progresses and use of the 
above lubricant is desired as outstanding lubricant which replaces conventional hydrocarbon 
system lubricant and silicon system lubricant 

[0006] Moreover, in order to make these fluorine system lubricant contain in a magnetic layer 
and to make it adhere to a magnetic layer front face or a protective coat front face, this 
lubricant must be dissolved in a fluorine system organic solvent and spreading, dipping, spraying. 



etc. must be operated. However, a fluorine system organic solvent leads to environmental 
destruction of destruction of an ozone layer etc., and since the solvent is expensive, as for 
troubles, such as need, there are many costs of recovery. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at obtaining the magnetic- 
recording medium excellent in endurance also in the future precision mechanical equipment to 
which smoothing of a contact part progresses by sliding between 2 solid-states which contact 
irrespective of a high speed, a low speed, a heavy load, and a low load by low friction and low 
wear, obtaining environment-friendly lubricant and using this lubricant for a magnetic-recording 
medium. 
[0008] 

[Means for Solving the Problem] If it is the lubricant containing the following fluorine-containing 
polyether block and the lubricant which has an ammonium salt radical at at least one end is used 
as a result of inquiring wholeheartedly, in order that this invention persons may attain the above- 
mentioned purpose It found out that between 2 solid-states which contact could be slid by low 
friction low wear, without having attained actuation of spreading, dipping, spraying, etc. with the 
non-fluorine system solvent and causing evils, such as environmental destruction by use of a 
fluorine system solvent 

[0009] - CH2CF2CF20I — (CHFCF2CF20) m - (however, inside of a formula [ Either I or m is 
one or more, and it is 2 <=Hm<=200. ]) 

Since the lubricant used in this invention consists of fluorine-containing polyether which repeats 
the block which contains hydrogen in intramolecular and it has as unit structure. A hexane. a 
heptane, an octane, a nonane. Deccan. an acetone, a methyl ethyl ketone. Methyl isobutyl 
ketone, ethyl acetate, butyl acetate, a methanol, ethanol. Propanol. a butanol. a cyclohexanone. a 
cyclohexane. benzene. It is meltable to non-fluorine system solvents, such as toluene, a xylene, 
a phenol, diethylether. a jig lime, a TORJGU lime, a tetrahydrofuran, dimethylsulfoxide. 
dJmethylformamide, and N-methyl pyrrolidone. Therefore, it becomes possible to make lubricant 
adhere to content or a magnetic layer front face, or a protective coat front face into a magnetic 
layer, without using fluorine system solvents, such as TORIKUROROFURORO ethane. 
[0010] As for toe configuration number of unit of each fluorine-containing polyether block in this 
lubricant and I and m. it is desirable that either is one or more, and in order to be meltable to a 
rwn-fkwrine system solvent a certain thing is [ three or more ] more desirable [ m J. 
(001 1] Moreover, in order to obtain lubricity peculiar to a fluorine, as for total of I and m. 200 or 
less [ 2 or more ] are desirable. 100 or less [ 3 or more ] are more desirable, and 50 or less [ tO 
or more ] are the most desirable. If total of I and m is larger than 200. the effectiveness is 
saturated and seldom has semantics. Moreover, since it will stick between a head and a medium 
and wffl Irfbhg-come to be easy of a phenomenon when viscosity becomes high and it uses as 
lubricant for magnetic-recording media if molecular weight is too large, it is not so desirable. 
[0012] Moreover, this lubricant has the ammonium salt radical at at least one end. When using 
for a magnetic-recording medium by having an ammonium salt radical at the end. lubricant can 
exist in stability to a magnetic layer front face or a protective coat front face. Consequently, 
between 2 solid-states which contact can be slid by low friction low wear irrespective of a high 
speed, a low speed, a heavy toad, and a low load. You may have polar groups, such as an amide 
group, a urethano group, an urea radical, and a phosphoric-acid radical, in addition to the 
ammonium salt radical. 

[0013] Moreover, as for the lubricant of this invention, it is possWe to also make the fiuorine- 
containhg polyother block of -<CF2CF2CF20) n- contain in addition to each above-mentioned 
fluorine-containing polyether block. In this case, n is one or more, the configuration unit of each 
fluorine-containing polyether block and I or m is one or more, and 50 or less [ 10 or more ] art 
[ as for total of I, m. and n. 200 or less / 2 or more / are desirable. 100 or less / 3 or more / are 
more desirable, and ] the most desirable [ total ]. If total of I and m is larger than 200. the 
effectiveness is saturated and seldom has semantics. Moreover, since it wiD stick between a 
head and a medium and wilt lifting-come to be easy of a phenomenon when viscosity becomes 
high and it uses as lubricant for magnetic-recording media if molecular weight is too large, it is 
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not so desirable. 

[0014] The lubricant of this invention is compoundable by the approach indicated by JP.60- 
137928.A and JP.60-202 1 22 A Moreover, the arrononium salt compound whose end is an 
ammonium salt radical can be compounded by carrying out heating churning of the compound 
which has an amino group, and the compound which has a carboxyl group at the temperature 
more than the melting point 

[001 5] this invention — setting — the above-mentioned compound — lubricant — carrying out 
— ** — although characterized by using by carrying out other common lubricant such as ester 
of a fatty acid or its metal salt aliphatic series ester, fatty amine, an aliphatic series amide, fatty 
alcohol, monosulfide, paraffin, a silicon compound, and an aliphatic series and a fluoride, a 
perfluoro polyether. and polytetrafluoroethylene. may be used together as lubricant other than 



[0016] Moreover, organic metal system extreme pressure agents, such as halogen system 
extreme pressure agents, such as sulfur system extreme pressure agents, such as the Lynn 
system extreme pressure agents, such as trio rail phosphate, and a benzyl disulfide, and an aWyl 
bromide, and diisobutyl dithiophosphate zinc, etc. may be used together. 

[0017] In this invention, in order to prepare lubricant on a magnetic layer and a protective coat 
layer Lubricant Ketone systems, such as an AMECHIRU ethyl ketone, methyl isobutyl ketone, 
and an acetone. Ether systems, such as ester systems, such as ethyl acetate, diethylether, and 
a tetrahydrofuran. Alcoholic systems, such as isopropy! alcohol and octyl alcohol, others. 
Dimethyl sulfoxide, dimethylformamide. toluene, a hexane. What is necessary is to apply, or spray 
and dry on the magnetic layer which was made to carry out the organic solvent resin dissolution, 
and was beforehand formed on the nonmagnetic base material in this solution or a protective 
coat layer with general-purpose heptane ** etc.. or to dip a magnetic layer or a protective coat 
layer into the above-mentioned solution conversely, and just to dry. 

[0018] When a magnetic layer consists of a ferromagnetic metal thin film, on the thin film 
Vacuum deposition, sputtering. With the plasma etc., carbon (the shape of the shape of a 
diamond, and amorphous), oxidation silicon. May prepare the protective coat which consists of a 
zirconium dioxide, chrome oxide, an organic compound, etc.. and Moreover, the protective coat 
which included a fluorine, silicon, etc. in them may be prepared, and the moisture of a minute 
amount may adhere to a front face, and a ferromagnetic metal thin film may apply rusr-proofers. 
such as a benzotriazol system. 

[0019] Moreover, an argon, oxygen, a fluorine, nitrogen, ammonia plasma treatment etc. may be 
performed to front faces, such as a 0LC (diamond RAIKUKA-Bonn) protective coat. Defecating 
a protective coat front face by performing plasma treatment the chemistry active species in the 
plasma can be made to deposit and it becomes possible to make lubricant exist in stability more, 
without reducing the degree of hardness of a protective coat. Moreover, it is possible also by 
performing glow discharge processing. UV irradiation processing, heat treatment etc. to exist 
lubricant in stability. After having carried out before making lubricant adhere, carrying out after 
making lubricant adhere, and making lubricant adhere, and these processings wash excessive 
lubricant, they may be performed. 

[0020] Moreover, lubricant is mixed together, this is applied on a nonmagnetic base material, and 
you may make it form the magnetic layer of lubricant content into the magnetic coating using a 
general-purpose organic solvent in the magnetic-recording medium of a spreading mold in 
addition to the adhesion formation by the aforementioned spreading, spraying, dipping, etc. 
Moreover, adhesion formation may bo again carried out by the further aforementioned spreading, 
spraying, dipping, etc on the magnetic layer formed in this way. Moreover, a solvent may wash 
excessive lubricant etc. after adhesion. Moreover, the opposite side of a magnetic layer may be 
made to contain lubricant and you may make it imprint to a magnetic layer side. 
[0021] As for toe coverage of the lubricant to a ferromagnetic metal thin film top. it is desirable 
to consider as the rango of 0.5-20mg/m2 to a thin film front face. Moreover, as for the content 
of the lubricant in a magnetic layer, in the case of a spreading mold magnetic-recording medium, 
it is desirable to consider as the range of 10 - 100 mg/m2. If too little, it is hard to make 
lubricant adhere to a thin film front face at homogeneity, and still endurance cannot fully be 



', if excessive, since the magnetic head and a ferromagnetic metal thin film stick, 
it is not desirable. 

[0022] After the coating weight and the content of lubricant are immersed in a general-purpose 
solvent overnight in the tape which applied lubricant and cany out solvent extraction of the 
lubricant they can be calculated by liquid column chromatography or the gas chromatography. In 
the case of the magnetic-recording medium of a spreading mold, lubricant is held all over a 
magnetic layer front face and an internal hole, but since the lubricant extracted by immersion of 
the above-mentioned solvent is a principal component that lubricating properties are shown can 
call this amount the content of the magnetic-recording medium of a spreading mold. 
[0023] fri the magnetic-recording medium of this invention, plastics, such as polyethylene 
terephthalate. poryethylenenaphthalate. a polyamide, a polycarbonate, polyimide. a polyvinyl 
chloride, and polyolefine. an aluminium alloy, a titanium alloy, glass, etc. are suitably used as a 
nonmagnetic base material. Moreover, which gestagen, such as a tope, a sheet a disk, and a 
card, are sufficient as this nonmagnetic base material, and what prepared the projection in the 
front face is sufficient as it 

[0024] By the magnetic-recording medium of a ferromagnetic metal thin film mold, thin film 
formation of the various ferromagnetic material which consists of what added oxygen to above- 
mentioned one side or above-mentioned both sides of a nonmagnetic base material at Co, nickel, 
Fe, Co-nickel, Co-Cr. Co-P. Co-nickel-P. Fe-Co-B, Fc-Co-nickel. Co-nicker- Fe-B. Fe-nickel, 
Fe-Co, Co-Pt Co-nickel-Pt or these is carried out by approaches, such as vacuum deposition, 
ion plating, sputtering, and plating. Thus, as for the thickness of the ferromagnetic metal thin film 
formed, it is desirable that it is usually in toe range of 0.03-1 micrometer. 

[0025] By the magnetic-recording medium of a spreading mold, the magnetic coating containing 
magnetic powder and binder resin is applied by above-mentioned one side or above-mentioned 
both sides of a nonmagnetic base material, and the magnetic layer whose thickness is usually 
about 0.05-10 micrometers is formed in them. A magnetic coating can be made to contain 
various kinds of conventionally well-known compounding agents, such as a bulking agent an 
antistatic agent a dispersanL and a coloring agent in arbitration. 

[0026] As magnetic powder, various kinds of conventionally welhknown magnetic powder, such 
as metal magnetism powder, such as oxide system magnetism powder, such as ferrous oxide of 
toe middle oxidization condition of gamma-Fe 203, Fe304, and gamma-Fa 203 and Fo304. Co 
content gamma-Fe 203. Co content gamma-Fe 304. Cr02. and a barium ferrite. and Fe. Co, a 
Fe-nickel-Cr alloy, and nitride system magnetism powder like nitriding iron, is used widely. In 
needtelike magnetic complications, it is good that mean particle diameter (major axis) is about 
0.05-1 micrometer, and an average axial ratio (an averago major-axis ratio / averago minor-axis 
ratio) is usually five to about ten. In tabular magnetic complications, it is desirable that the 
diameter of an average major axis is usually about O.07-O.3 micrometers. 
[0027] As joint resin, a vinyl chloride- vinyl acetate system copolymer, fibrin system resin, 
polyurethane system resin, polyester system resin, polyvinyl butyrate system resin, Pori acrylic 
resin, epoxy system resin, phenol system resin, the poly isocyanate compound, etc. are usually 
used as a binder of a magnetic-recording medium, and each *=**♦ thing is used suitably, for 



[0028] In the magnetic-recording medium of this invention, a back coat layer may be prepared in 
that opposite side side by what formed the magnetic layer only in the whole surface side of non- 
magnetic material. This back coat layer carries out mixed distribution of the nonmagnetic 
powder, such as carbon black and a calcium carbonate, with binder resin and organic solvents, 
such as a vinyl chloride-vinyl acetate system copolymer, polyurethane system resin, and fibrin 
system resin, prepares the coating for back coat layers, it applies this to the opposite side side 
of a nonmagnetic base material, dries, and is formed. 

[0029] The lubricant of this invention is made [ using it for paint resin (a corrosion resistant 
lining, non-pasting up coating, weatherproof coating) besides the lubricant for the above- 
mentioned magnetic-recording media, a fiber processing agent (water-repellent *+ oil-repellent 
finish), a releaso agent oilproof paper, a RIBERINGU agent, edhesrves, a digestive, a defoaming 
agent an optical fiber an optical lens, a medical polymer ingredient etc. (as a sheath 
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component), or ]. f( 
[0030] " 
[Example] Next, the example of this invention is explained. In addition, although the example 
applied, to the magnetic-recording medium 83 a typical thing here is described, it cannot be 
overemphasized that it is not that to which an application, the manufacture approach, the 
matter, etc. are limited. 

[0031] One mol (F-(CH2CF2CF20) I-CH2CF2 COOH:l=12) of fluorine-containing polyether, 
stearyl amine of an example 1 end carboxyl group The lubricant which one mol is made to react 
at 100 degrees C f or 8 hours, and is expressed with the following structure-expression-i ration t 
was obtained. 
[0032] 
(Formula 1] 

F— (CH t CF_CP,0) ,,-CH.CF, COONH, (CH*) ,,H 

[0033] It is an oleyl amine instead of the stearyl amine of example 2 example 1. Using one mol. it 
was made to react (ike en example 1 and the lubricant expressed with the following structure- 
expression-ization 2 was obtained. 
[0034] 
[Formula 2] 

F- (CH,CF,CF,0) ..-CH.CF.COONH, (CHJ ,CH = CH- 
(CH,) ,H 

[0035] It is an octyl amine instead of the stearyl amine of example 3 example 1 . Using one mol, it 
was made to react like an example 1 and the lubricant expressed with the following structure- 
expression-ization 3 was obtained. 
[0036] 
[Formula 3] 

F — (CH.CF.CF.O) ..-CH.CF.COONH. (CHJ ,H 

[0037] it is triethylamine instead of the stearyl amine of example 4 example 1. Using one mol, it 
was made to react like an example 1 and the lubricant expressed with the following structure- 
expressiorHzation 4 was obtained. 
[0038] 
[Formula 4] 

F - (CH.CF.CFjO) , r CH t CF,COONH (CH,CH») , 

[0039] It is a 1H and I H-PENTADEKA fluoro octyl amine instead of the stearyl amine of example 
5 example I. Using one mol, it was made to react like an example 1 and the lubricant expressed 
with the following structure- expression-ization 5 was obtained. 
[0040] 
[Formula 5} 

F — (CH.CFjCFjO) ,,-CH.CF ,COONH ,CH : (CF,) ,F 

[0041] Instead of [ of the stearyl amine of example 6 example 1 ] 4-phenoxy aniline Using one 
mol, it was made to react bke an example 1 and the lubricant expressed with the following 
structure-expression-ization 6 was obtained. 
[0042] 
[Formula 6] 

F- (CH.CF.CF.O) ..-CH.CF.COONH, 

[0043] it is piperony) amine instead of the stearyl amine of example 7 example 1. Using one mol, 
it was made to react like an example 1 and the lubricant expressed with the following structure- 
expression-ization 7 was obtainod. 



[0044] 
[Formula 7] 

F- (CH.CF.CF.O) u-CH.CF.COONH.CH, 



-oc> 



[0045] instead of [ of the stearyl amine of example 8 example 1 ] 4-methoxyaniline Using one 
mol, it was made to react Gke an example 1 and the lubricant expressed with the following 
structure-expression-ization 8 was obtained. 
[0046] 
[Formula 8] 



F- (CH.CF.CF.O) ,,-CH.CF ,COONH, 



0-CH, 



[0047] Instead of [ of the stearyl amino of example 9 example 1 ] Using one mol of 4-trifluoro 
metnyteniline. it was made to react like an example I and the lubricant expressed with the 
following structure-expression-ization 9 was obtained. 
[0048] 
[Formula 9] 



F — (CH,CF,CF,0) „-CH,CF,COONH 



CF, 



[0049] Used one mol of diphenylamines instead of the stearyl amine of example 10 example 1. it 
was made to react like an example 1. and the lubricant expressed with the following structure- 
expression-ization 10 was obtained. 
[0050] 
[Formula 10] 

F- (CH.CF.CF.O) „-CH,CF,COO 



-".-O-D 



[0051] Used one mol of ammonia instead of the stearyl amine of example 1 1 example 1. it was 
made to react like an example 1, and the lubricant expressed with the following structure- 
expression-ization 1 1 was obtained. 
[0052] 
[Formula 11] 

F- (CH,CF,CF,0) u-CH^FjCOONH, 

[0053] The lubricant which one mol (F-{CHFCF2CF20) m-CHFCF2 COOHm=12) of fluorine- 
containing polyether and one mol of stearyl amines of an example 12 end carboxyl group are 
made to react at 100 degrees C for 8 hours, and is expressed with the following structure- 
expression-ization 1 2 was obtained. 
[0054] 

[Formula 12] 

F- (CHFCFiCF.O) a - CH F C F _ COONH , (CH,) „H 

[0055] The lubricant which one mol (F-(CHFCF2CF20) m-(CF2CF2CF20) n-CF2CF2 
COOHm=8, n= 4) of fluorine-containing polyether and one mol of stearyl amines of an example 
13 end carboxyl group are made to react at 100 degrees C for 8 hours, and is expressed with the 
following structure-expression-ization 13 was obtained. 
[0056] 
[Formula 13] 

F- (CHFCF.CF.O) 8- (CHFCF.CF.O) ,- C F ,C F , COONH 
(CHJ ,,H 
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[0057] On a polyethylene terephthalate fiirn with an example [ 14 ) - a 26 thickness of 6 
micrometers, the slanting vacuum evaporationo of the Co is carried out under an oxygen ambient 
atmosphere. The ferromagnetic metal thin film which consists of Co-O with a thickness of 0.15 
micrometers is formed on the above-mentioned film. Then, using 13.56MHz RF. ethylene was 
used as monomer gas. hydrogen was used as carrier gas. 20nm of DLC (diamond RAIKUKA- 
Bonn) protective coats was formed on the above-mentioned ferromagnetic metal thin film by the 
plasma polymerization method, and it judged to 8mm width of face after that 
[0058] Next, the lubricant manufactured by the example 1 thru/or 13 was dissolved, respectively 
so that it might become concentration 0.2% of the weight methyl-ethyl-ketone:ethanol:n- 
hexane:=6:3:l. the above-mentioned tape was dipped into the solution of each lubricant, the coat 
which consists of lubricant obtained by the example 1 shown in the following table 1 thru/or 1 3 
was formed on [ after drying ] the DLC protective coat, and the video tape of examples 1 4-26 



[0059] On the polyethylene terephthalate film with an example [ 27 ] - a 39 thickness of 10 
micrometers, the slanting vacuum evaporationo of Co-nickel was carried out under the oxygen 
ambient atmosphere, the ferromagnetic metal thin film which consists of Co-nickel-O [Co:nickel 
(weight ratio) =8020] with a thickness of 0.15 micrometers on the above-mentioned F«lm was 
formed, and it judged to 8mm width of face after that. 

[0060] Next, the lubricant manufactured by the example 1 thru/or 13 was dissolved, respectively 
so that it might become concentration 0.2N of the weight methyl-ethyl-ketone:ethanol:n- 
hexane:=6:3: 1 , the above-mentioned tape was dipped into the solution of each lubricant, after 
drying, the coat which consists of lubricant obtained by the example 1 shown in the following 
table I thru/or 1 3 was formed on the ferromagnetic metal thin film, and the video tape of 
examples 27-39 was produced, respectively. 

[0061] Mixed distribution of the combination constituent which consists of the example 40-52 
alpha-Fe magnetism complications (1500 oersted coercive force, saturation magnetization 120 
emu/g) 100 section, the vinyl chloride-vinyl acetate-vinyl alcohol copolymer (VAGH made from 
UCC) 20 section, the polyfunction.! isocyanate compound 5 section, the carbon black 3 section, 
the alpha-aluminum 203 powder 3 section, the myristic-acid 2 section, the cyclohexanone 150 
section, and the toluene 130 section was carried out in the ball mill for 72 hours, and the 
magnetic coating was adjusted. This coating was applied so that the thickness after drying on a 
polyethylene terephthalate film with a thickness of 1 5 micrometers might be set to 5 
micrometers, and it was dried, the magnetic layer was formed, and it judged to 8mm width of 
face after calender processing. 

[0062] Next, the lubricant manufactured by the example I thru/or 13 was dissolved, respectively 
so that it might become concentration 0.2% of the weight methyl-ethyl-ketone:ethanol:n- 
hexane:=6:3:1, the above-mentioned tape was dipped into the solution of each lubricant, and 
after drying, the video tape of the examples 40-52 which made 0>e lubricant obtained by the 
example 1 shown in the following table 1 thru/ or 13 contain was produced, respectively. 
[0063] 
[Table 1] 
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[0064] It is I. 1, and 2-TORIFURORO about example of comparison 1 end carboxyl group 
perphloro polyether compound Demnum SH-1 (Daikin : average molecular weight 2200 [ about ]). 
- t, 2. and 2-trichloroethano was mode to carry out the concentration dissolution 0.2% of the 
weight and tho fluoride ether compound solution was adjusted to it 

[0065] Subsequently, the obtained fluoride ether compound solution was used, the coat which 
consists of a fluoride ether compound was formed on the DLC protective coat like the example 
14, and the video tape was produced. 

[0066] It is I. 1. and 2-TORIFURORO about example of comparison 2 end hydroxyl-group 
perphloro polyether compound Demnum SA-1 (Daikin : average molecular weight 2200 { about ]). 
-1.2. and 2-trichloroethane was made to carry out the concentration dissolution 0.2% of the 
weight and the fluoride ether compound solution was adjusted to it 

[0067] Subsequently, the obtained fluoride ether compound solution was used, the coat which 
consists of a fluoride ether compound was formed on the DLC protective coat like the example 
14, and the video tape was produced. 

[0068] The fluoride ether compound solution obtained in the example 1 of example of comparison 

3 comparison was used, the coat which consists of 0 fluoride ether compound was formed on the 
ferromagnetic metal thin film like the example 27. and the video tape was produced. 

[0069] The fluoride ether compound solution obtained in the example 2 of example of comparison 

4 comparison was used, the coat which consists of a fluoride ether compound was formed on the 
ferromagnetic metal thin film like the example 27, and the video tape was produced. 

[0070] The fluoride ether compound solution obtained in tho example 1 of example of comparison 

5 comparison was used, and the video tape which contains a fluoride ether compound like an 
example 40 was produced. 

[0071] The fluoride ether compound solution obtained in the example 2 of example of comparison 
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6 comparison was used, and the video tape which contains a fluoride ether compound tike an 
example 40 was produced. 

[0072] Solubility was investigated by the following approach for the general-purpose solvent of 
the lubricant used in each example and the example of a comparison. These results are shown in 
Table 2. Moreover, st*) endurance and coefficient of friction were investigated by the following 
approach about the video tape produced in each example and the example of a comparison. ' 
These results are shown in Table 3. 

[0073] as a <soluble> general-purpose solvent — methyr-ethyl-ketone: — ethanol: — n-hexane: 
— =6:3:! were used, and each lubricant could be added to this solvent small quantity every, and 
was stirred. 0 and the following f it ] were made into x and what is dissolved 0.05% of the weight 
or more was evaluated. 

[0074] <Still endurance> It is a diameter about each video tape under the conditions of 20 
degrees and 50%RH. It set to the 4cm cylinder for 8mm by the contact angle of 220 degrees, the 
sine wave with a wavelength of 1 .6 micrometers was recorded on condition that a tape / 
relative-velocity 1 1 .3 m/s between the magnetic heads, and tape tension 1 2.5 gf /cm, and the 
playback output and the cylinder load at the time of a still were measured in still mode. The still 
life was made into time amount until a playback output declines by 6dB from initial value. 
[0075] Coefficient of friction> The pin for stainless steel was asked for coefficient of friction of 
20 round-trip deed and 20 round-trip eye for the both— way sliding trial under the conditions of 
20 degrees and 5WRH under conditions with sliding rate 1 m/min. a sliding distance [ of 5cm ]. 
and a tape tension of 20g. 
[0076] 
[Table 2] 



[0077] 
[Table 3] 
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[0078] To the fluorine system lubricant of the former ( coefficient of friction / the still time 
amount when using for a video tape the lubricant used in the example of this invention, and ], it 
is. and it carries out and is more than it. and it tums out that the equivalent video tapo obtained 
by this invention shows the outstanding lubricity so that clearly [ from the result of the above- 
mentioned table 2. and / the lubricant of this invention may be meltable to a non-fluorine system 
solvent and ] from the result of Table 3. 
[0079] 

[Effect of the Invention] The video tape obtained by this invention so that clearly from the above 
result shows the outstanding lubricity, the lubricant of this to this invention has good lubricity, 
and it turns out that can slide between 2 solid-states which contact irrespective of a high speed, 
a low speed, a heavy load, and a low load by low friction and low wear, and environment-friendly 
lubricant can be obtained, and the magnetic-recording medium excellent in endurance will be 
obtained if the lubricant obtained by this invention is used. 
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